Research-based learning (RBL) is an approach that aims to engage students in research activities within their study discipline. Since this method puts the focus on the learner, Web 2.0 tools are considered to provide good support in enhancing collaboration processes, which are necessary in conducting research in real-life situations. The link between RBL and the use of digital technologies in higher education has not yet been extensively empirically explored. Therefore, the main aim of this study, based on a project-based university seminar, was to explore the possibilities of group e-Portfolios based on blogs, within the framework of a concrete form of RBL in education studies, the design-inquiry approach. The study employed mixed methods, consisting of quantitative and qualitative data collected via a student questionnaire, and further qualitative data collected from the group blogs and the students' final reflections. The results show the possibilities and challenges of using ePortfolios based on blogs for RBL processes. The article concludes by providing guidelines and recommendations and presents a framework that connects the models used in the study.
Introduction
Implementing research-based learning (RBL) in higher education curricula enables students to "gain experience in planning and carrying out research, learn research skills appropriate to the discipline, and pursue and present research" (Brew, 2013, p. 605) . The benefits of RBL include student outcomes (improved skills, matured dispositions, and enhanced knowledge and understanding); and student experiences (engagement and relatedness, efficacy and competence, and a feeling of autonomy) (van der Rijst, 2017) . Research-based education is viewed as a cluster of teaching and learning approaches (e.g., project-based learning, problem-based learning, case-based learning) in which students engage actively in inquiry or research activities (van der Rijst, 2017) .
Considering educational professionals as agents of change in education, they are expected to design new ways for achieving educational goals (Mor & Mogilevsky, 2013a,b) . For that purpose, creative, proactive and innovative skills are needed in order to design new learning solutions (practices, activities, resources and tools) based on scientific foundations. Therefore, an approach in line with design research or designbased research (DBR) seems to be suitable in the field (de Benito & Salinas, 2016; Easterday, Rees Lewis, & Gerber, 2018; Reinmann, 2018; The Design-Based Research Collective, 2003) . Similar to inquiry-based learning in the model of scientific investigation, a design-inquiry approach would adopt the form of DBR in education to mimic the structure of an educational design study (Mor & Mogilevsky, 2013a,b) .
Theoretical framework The design-inquiry approach as RBL format
Planning RBL involves targeting different kinds of educational objectives (Aditomo, Goodyear, Bliuc, & Ellis, 2013) . The most common are to acquire and/or apply topic-specific knowledge and develop research and professional skills. However, other educational goals, such as developing collaboration skills, encouraging critical thinking and self-regulated learning skills, as well as communication or presentation skills, may be also embedded. In order to address those objectives, it is necessary to provide students with real-world problems in the form of research activities "that mimic the forms of knowledge creation and dissemination in their disciplines and professional areas" (Healey & Jenkins, 2009, p. 23 ).
In the field of education, the educational DBR approach seems to be a suitable RBL method to develop, implement and evaluate different kinds of products or artefacts (such as educational materials, lesson plans, online course) that are intended to solve a problem or address a particular situation (Aditomo et al., 2013; de Benito & Salinas, 2016) . That is done by combining empirical educational research with theory-driven design of learning environments, which makes it an important methodology for understanding how, when, and why educational innovations work in practice (The Design-Based Research Collective, 2003) . According to Easterday et al. (2018, p. 21) , educational DBR is: a meta-methodology [...] to create practical interventions and theoretical design models through a design process of focusing, understanding, defining, conceiving, building, testing and presenting , that recursively nests other research processes to iteratively search for empirical solutions to practical problems of human learning. The application of the pedagogy of RBL to the scientific paradigm of DBR yields the cycle of design inquiry of learning (DIL), which consists of the following phases (Mor & Mogilevsky, 2013b, p. 3):
• Imagine, by concreting the educational challenge to be addressed.
• Investigate, by analysing the context and identifying the suitable pedagogical approach to the redefined educational challenge.
• Inspire, by reviewing previous examples and applying the lessons learned from them to the current project.
• Ideate a conceptual solution.
• Prototype the solution by implementing it.
• Evaluate the design to verify that its objectives are fulfilled and to identify areas for improvement.
• Reflect on the design process, the related learning experiences and their outcomes.
Design is considered in this context as "the informed creative practice of devising courses of action aimed at changing existing situations into desired ones" (Mor & Mogilevsky, 2013a, p. 235) . In university settings it adopts the format of a learning design studio (LDS), where students work in groups on projects of their own choice and outline a techno-pedagogical innovation addressed to the chosen challenges (Mor & Mogilevsky, 2013b) , which is our focus in the study.
e-Portfolio frameworks
It has been argued that e-Portfolios are a powerful digital tool for the enhancement of complex and authentic tasks like those involving group RBL processes (Roberts, Maor, & Herrington, 2016) . They have been also considered as tools for creativity and assessment in higher education (Senger & Kanthan, 2012) . A definition of an e-Portfolio is the following:
A flexible, evidence-based tool that engages students in a process of continuous reflection and collaborative analysis of learning. As written text, electronic display, or other creative projects, the portfolio captures the scope, richness, and relevance of students' intellectual development, critical judgment, and academic skills. (Zubizarreta, 2009, p. 20) The topic has also been well covered by different literature reviews on empirical studies of e-Portfolios where the positive effects on learning were highlighted, such as supporting skill development; providing evidence of learning, feedback, assessment; developing psychological emotions (personal accomplishment, satisfaction, pride); or easing portability and sharing, organisation and privacy (Butler, 2006) ; and where recurrent themes in e-Portfolio higher education practices were identified, namely curricular integration, infrastructure, motivation and pedagogical goals, scaffolds, assessment, reflection and portfolio learning (Panke, 2014) .
There are different frameworks that are used to describe e-Portfolio practices. Zubizarreta (2009) considers documentation, reflection and collaboration as key overlapping processes enhanced by e-Portfolios. Therefore, students building an e-Portfolio should have learned to document their learning, to reflect on it and to work collaboratively with other students and/or teachers. Barrett (2010) describes three progressive levels in the development of an e-Portfolio: (a) the digital conversion and collection of artefacts; (b) the process, documentation and reflection on learning; and (c) the production and documentation of achievement. Coromina, Sabate, Romeu, and Ruiz (2011) outline four steps in the creation of the ePortfolio. In the first two, the e-Portfolio is contextualised and created as process, which focuses on the collection of artefacts and the reflection on concrete evidence. In the last two, the e-Portfolio is created and presented as product, which focuses on demonstrating the learning results and their retrospective (and prospective) reflection as a final production for evaluation. Both perspectives are considered complementary and applicable at different stages in students' academic work (Jimoyiannis & Tsiotakis, 2016; Tur & Castañeda, 2016) . Conceptual models for the design and implementation of e-Portfolio practices are also to be found in the literature (e.g., Jimoyiannis, 2012; Jimoyiannis & Tsiotakis, 2016) .
e-Portfolios with blogs in higher education
Blogs, as one of the possible infrastructures for e-Portfolios (Panke, 2014) , have been widely used for some time now, and numerous studies using blogs in higher education have been reported (e.g., Churchill, 2009; Hemmi, Bayne, & Land, 2009; Jimoyiannis, 2012) . Blogs have been suggested as a possible easy-to-use technological platform to create e-Portfolios (Cabero, López Meneses, & Jaén, 2013; González Sánchez & García Muiña, 2011; Jimoyiannis, 2012) , and as Web 2.0 tools, they promote a user-centric information infrastructure that emphasises participation and action over presentation and passivity (Brown & Adler, 2008) . This openness has showed positive implications in courses (collaboration, sharing and learning empowerment), but also has downsides, when related to assessment (anxiety and competitiveness) (Tur & Urbina, 2014) . Private blogging environments could be considered as an alternative (Hemmi et al., 2009) . One of the research areas is students' perceptions of the use of blogs for e-Portfolios. Some researchers report positive student perceptions of using blogs to enhance learning and peer interaction (Churchill, 2009; Halic, Lee, Paulus, & Spence, 2010; Shana & Abulibdehb, 2015; Tur & Marín, 2015; Yang & Chang, 2012) ; as well as a way of developing their digital skills (Goktas & Demirel, 2012; Neira-Piñeiro, Villalustre, & Del-Moral, 2013 ). Churchill's (2009) study shows that students valued being able to view the work of others and receive comments on their work the most. Negative views are also expressed in the literature, with one of the main concerns being the unfamiliarity with technological platforms (O'Connell & Dyment, 2016; Roberts et al., 2016) .
Another line of research involves the development of key skills, such as critical thinking and reflection (Jimoyiannis, 2012; Jimoyiannis et al., 2018; Roberts et al., 2016) , and interpersonal abilities (peer support, collaboration, teamwork skills). Chang and Chang (2014) and He, Zhang, Strudler, and Means (2012) reported the development of positive peer support and collaboration around blog activities. In the study by Neira-Piñeiro et al. (2013) , students improved their teamwork skills, as well as their critical and self-critical skills when writing in e-Portfolios based on blogs. In a study of group e-Portfolios, students' skills in working collaboratively in a group project allowed them to become aware of their own mistakes, facilitated self-assessment, and provided evidence of their learning progress (Vázquez-Cano, López Meneses, & Jaén Martínez, 2017). Jimoyiannis (2012) showed that group blogs supported the collaborative construction of knowledge and enhanced opportunities for improving peer interaction and collaboration skills. Deng and Yuen (2013) reported the influence of the level of social bonding on the differences of participation in blogs.
Previous familiarity with the blog platform, time and support for using blogs for academic purposes and as a dialogue, allowing for a range of security settings, and academic blogging meaningful activities in connection with assignments (assessment) to engage and motivate students are some of the highlighted aspects to be considered when designing learning activities with blogs (Churchill, 2009; Deng & Yuen, 2011; Roberts et al., 2016) . One of the major weaknesses of e-Portfolios based on blogs reported in many studies, is that they are time-consuming and require much effort compared to other ways of working and assessing Roberts et al., 2016; Salinas & Marín, 2016) .
Research gap
Critical thinking, problem solving, creativity, communication and collaboration skills are key skills for education students that may well supported by e-Portfolios based on blogs in RBL processes. However, whilst it has been argued they can conveniently be used for RBL (Reinmann, 2009; Roberts et al., 2016; Voll, 2018) , almost no study was found related to the support of blogs for group e-Portfolios in RBL practices in higher education, or the pedagogical aspects to consider when designing RBL learning tasks supported by e-Portfolios based on blogs, especially in a DBR approach.
Therefore, the aim of the study was to explore the possibilities and benefits of group e-Portfolios based on blogs for a DBR project in education studies. The main research question was: "How do e-Portfolios based on blogs support group-based RBL processes and products?". In addition, the following research subquestions were explored:
• How are e-Portfolios based on blogs used by different groups, in terms of group dynamics?
• How do groups and individuals value working according to group-based RBL processes and products using e-Portfolios based on blogs? • Which educational and design aspects should be considered when planning group-based RBL processes and products supported by e-Portfolios based on blogs?
The study
Context
The study was conducted during an on-site course on theories and models of instructional design (ID) in the Master of Educational Science program (2 years) at a German University. The course was offered in English as part of a compulsory module specialising in lifelong learning and education management. The goal of the course is to develop competence in designing, producing, implementing and evaluating educational programs supported by technology, according to the ADDIE ID model (Analysis, Design, Development, Implementation and Evaluation) (Dick, Carey, & Carey, 2015) . The course is designed to be project-based and lasts for 14 weeks, with both face-to-face and out-of-class sessions to work in groups.
The project included the first three phases of the model (Analysis, Design and Development) as part of a DBR process.
LDS as a DBR methodological approach
Following a DBR approach, the students applied the theoretical ID model in the group projects, whilst simultaneously learning about the model as part of the course content. As the LDS format states, the topic for the project was open, and students could choose it according to their interests, in the first phase (imagine), which is identified as focus in DBR. They needed to study the target group for their envisaged product, choose the delivery method and analyse the context (investigate, which corresponds in DBR to understand. They were required to specify the problem and design, produce and present a concrete final solution for it (an initial version of the prototype), for example, a part of an online or blended learning course, a collection of digital materials, or an online environment conceived as a learning community or as a community of practice to their classmates and to the teacher (phases of ideate and prototype, in DBR: define, conceive, build and present). Considering the model for RBL decision-making posed by Brew (2013) , the following pedagogical decisions were made regarding the project:
• The learning outcome of the course was set, but how this outcome would be achieved was rather open.
• There was enough freedom so that each group developed the product as they considered best: o The field of knowledge was unspecified and negotiable. o Students chose the topic, although it was agreed with the lecturer. o Students decided on the goal for their project. o The product was structured, but negotiated as it was developed.
o Inquiry was open-ended. o Students decided their audience and output. o Assessment was controlled by the lecturer, though negotiated. o The work could result in knowledge that is new to the student, but eventually also to the discipline and society.
The process was accompanied by an institutionally supported WordPress blog for each group, conceived as their project e-Portfolio for their LDS. In the course, group blogs were configured so that all the students could read and comment on them, but students could create new content only in their own group blog. The blogs were configured as private, in the sense that they were not visible publicly outside the course. The lecturer also used the blog to provide formative feedback during the process.
Since the students were mostly unfamiliar with WordPress, an introduction to WordPress was provided in the first session and suggestions on how to structure the project in the blog were made. As in Mor and Mogilevsky (2013a) , the design-inquiry process was supported by diverse web tools and resources offered by the teacher in a main blog -for instance, a concept map that provided an overview of the phases in the project and suggestions for suitable technology tools or procedures to use in each phase, as well as an idea for student roles when organising the groups (Marín, 2017) .
Methodology
The intentional sample consisted of the 15 postgraduate German university students in their second year of the above-mentioned master that were participating in the course. Most were female, within the age range of 22-40 years old and with familial and/or professional responsibilities. Most of them were used to working without digital tools both at the university and in other personal and/or professional contexts. However, they had developed general knowledge around educational technology in a module from the previous semester. During the semester under study, the 15 participants were divided into 5 groups for the group project.
A mixed methodology was applied, using quantitative and qualitative data collection and analysis methods. Quantitative data was collected via an anonymised student questionnaire (see Appendix), in which students evaluated the use of the e-Portfolio based on blogs according to a Likert scale (from 1: completely disagree to 5: completely agree). The instrument was designed specifically for this study, considering Zubizarreta's (2009) and Barrett's (2010) e-Portfolio models. The analysis of these data was carried out by exploring the descriptive statistics with SPSS version 25. Cronbach alpha coefficient was calculated in order to determine the reliability and internal consistency of the instrument.
The qualitative method included the analysis of the open answers to the student questionnaire and the individual and group reflections written in their e-Portfolio. It should be noted that these reflections were not exclusively related to the support of group-based RBL processes and products by e-Portfolios based on blogs. Therefore, not all students reflected deeply on this aspect, which represents a limitation for the analysis regarding some items. Data analysis was performed using procedures for qualitative thematic analysis (Braun & Clarke, 2006) with the MAXQDA 2018 software. First, the scanned student questionnaire answers and parts referring to the e-Portfolios from the blog reflections were included as documents in the software to be analysed. Then, the analysis was done firstly in a deductive way based on the e-Portfolio model of Zubizarreta (2009) (fundamental components: documentation, reflection and collaboration), and secondly in an inductive form to identify new themes within the data. The structure of the themes changed continuously during the analysis, including the addition and combination of themes. However, the classification of relevant information was done according to the particular research subquestions.
Ethical issues were taken into account by explaining the research goals to the participants, asking for their voluntary participation in the anonymised questionnaire, and making it clear that this evaluation would not be considered for any purposes other than the current study. Written consent to use the content of the blogs for research purposes was also obtained from a representative of each of the five groups, in agreement with the rest of their group.
Results and discussion
We present and discuss the results in this section, bearing in mind the main research question, which concerns the support of group-based RBL processes and products by e-Portfolios based on blogs.
A first glance at the descriptive statistics of the data derived from the student perceptions questionnaire (14 out of 15 questionnaires were obtained) shows that most of the groups used the blog tool as a platform for collecting or storing information (INFCOL) (M = 4.29) (see Figure 2) . Such use includes all the different phases during the whole RBL process, until the conclusion and presentation of the final work: documenting initial ideas, collecting theoretical and empirical information on the topic, and saving information related to their progress. The function used the least by the students was enhancing collaboration inside their own group (COLB) (M = 2.69). The Cronbach alpha coefficient's value was .719, which is good according to criteria for establishing the internal consistency reliability (0.7 < α <0.9), especially in non-confirmatory studies (Bhatnagar, Kim, & Many, 2014) . However, without the element Insight to other groups (INS) the coefficient improves its value (.813). Table 1 shows how the analysis of the qualitative data supports both Coromina et al.'s (2011) process-andproduct approach to e-Portfolios and the different functions highlighted by Zubizarreta (2009) , despite the low values in the quantitative analysis for some of them (especially collaboration).
The source identification of each excerpt in the table is pointed out in parentheses: the letter identifies the data source (Q for questionnaire, R for individual reflections and G for group reflections) and the number represents a single student in the case of questionnaire and individual reflections, and a group and a member within the group after a point in the case of the group reflections. Since the participation in the questionnaires was anonymous, the numbers in the students' questionnaires do not correspond to the same ones in the reflections. Both the quantitative and qualitative data suggested that most of the groups used different ways of communicating and collaborating (face-to-face meetings and other online communication and collaboration tools), which is consistent with the quantitative data.
On the other hand, the findings reveal different group dynamics in using the group e-Portfolio blog during the RBL process, confirming that process and product perspectives can be complementary in different moments (Jimoyiannis & Tsiotakis, 2016; Tur & Castañeda, 2016) .
In the next subsections, the findings for each of the research sub-questions are presented, starting with a further exploration of the group dynamics.
Group dynamics of the use of e-Portfolios based on blogs
Since different group dynamics were identified in the analysis of the quantitative data, the group ePortfolios were analysed to identify differences in their structure and use (Figure 3) . • During the course, the group blog performed as a process e-Portfolio, since students used it as a space to save new information and ideas, in addition to sporadic (or more frequent in the case of Group 2) reflections on the development of the project during the different phases.
• At the delivery moment, after the course, the group blog clearly became a product e-Portfolio. The students took care of the presentation and structure of the information in the blog, prior to being assessed.
After analysing the way of working of groups regarding the e-Portfolio functions, finding out how students appraised the use of e-Portfolios for the RBL approach was the next step to consider.
Group and individual appraisal of group-based RBL work with e-Portfolios based on blogs
Even though the quantitative mean value for the item related to the suitability of using the e-Portfolio blog for DBR is not very high (3.71), the qualitative analysis of answers to the open questions and blog reflections revealed mainly positive responses, providing some valuable insights into how students considered working with the tool for the project (see Table 2 ). The more we use it, the more we get to know how to use it. (Q7) Acquisition of digital skills I am glad that I accepted the challenge because I have learned a lot especially in the use of sharing tools and collaborative learning (R2.2) Now, after completing our blog I can say that I will be able to create a new Wordpress-blog concerning another topic in the future. (R2.1) Combination of theory and practice
We learned something theoretically about the ID process and after this, we were putting it into our practice work on the blog. This is why we are satisfied with our experience in learning to do the activities. (G3) I enjoyed the opportunity to write texts including theoretical information and practical experiences [...] 
. (R2.1) Time-consuming
Creating the WordPress blog in a group was sometimes time consuming because we had to figure out and agree on the best way to present and manage information on the blog. (R2.1)
Creativity is a key skill for educational professionals in so much as they should design innovative learning solutions for educational challenges (Mor & Mogilevsky, 2013b) . Jimoyiannis and Tsiotakis (2016) identified this skill as a way to reflect the complexity of students' learning presence in the e-Portfolio when they co-create their digital artefact with peers. Students in this study took advantage of the Web 2.0 possibilities of blogs by configuring the visual elements from the layout (e.g., adding icons to the titles of pages and entries, incorporating different widgets such as a calendar) and including multimedia and embedded elements (e.g., pictures and embedded PDFs) (see Figure 4) . Also, the different dynamics between groups reflect diverse ways of using the blogs for learning purposes in a more or less creative way (see above in Figure 4 ), even though not many of them mentioned that aspect in their reflections. Therefore, the claim made by Senger and Kanthan (2012) that e-Portfolios are creative learning tools would also be applicable to this study.
The value of experiential learning and the combination of theory and practice highlight the implementation of the ID principle related to the application of new knowledge by learners (Merrill, 2002) . These characteristics are also in line with the educational aims for RBL (van der Rijst, 2017) . In addition, the acquisition of digital skills coincides with the findings of Goktas and Demirel (2012) . Finally, the task of maintaining a group e-Portfolio is a time-consuming activity that requires much effort; this is not a new finding in our study (see López Meneses et al., 2017; Salinas & Marín, 2016) .
Considering the findings regarding the actual use of the group e-Portfolios and their appraisal by the students, the third research sub-question addressed educational and design aspects.
Educational and design aspects to be considered in designing for learning
The qualitative analysis highlighted the following educational and design aspects to consider when planning group-based RBL processes supported by e-Portfolios based on blogs (see Table 3 ). Table 3 Educational and design aspects for group-based RBL processes supported by e-Portfolios based on blogs Educational and design aspects Excerpts Novelty of using the blog tool for e-Portfolios
In the beginning of my work with the blog I had to read some more information about the functions of WordPress so that I was able to create new blog entries more easily. 
(Q8) Supporting tools for the RBL processes
We used the main blog at nearly every group meeting to read more about our instructions and the required content. That was very helpful. Besides I liked the parts of the analysis, which illustrated in a descriptive way the starting point of our subject. After that it was easier to develop the steps that based on it. (R4.3) Contrary to some previous studies (Cabero et al., 2013; González Sánchez & García Muiña, 2011) , students in this study found the blog tool not very easy to use or intuitive; this can be connected with the feeling of having insufficient digital skills to deal with the tool. In addition, unfamiliarity with the tools has been also found to be a reason for maintaining negative views towards e-Portfolios (O'Connell & Dyment, 2016; Roberts et al., 2016) . Roberts et al. (2016) maintain in their third design principle that implementing them with a strong pedagogical focus from the beginning of a degree will ease this situation and enable students to be more engaged with the e-Portfolio task.
Another main challenge for the novelty of the approach for the students, but at the same time one of the most positive aspects, was linking theory and practice in the e-Portfolio, which coincides with what Voll (2018) found in her study and also with the reasoning from Roberts et al. (2016) that e-Portfolios are suitable to support such complex tasks. Mor and Mogilevsky (2013a) also reported students' difficulty in the concretisation of theories and abstract ideas, but that awareness and the process itself helped them to deal with it.
Regarding collaboration between groups, even though the blogs were configured to be readable by all groups, and peer feedback was encouraged, no collaboration through the blogs was perceived, which is in disagreement with other studies in which peer support occurred and positive social collaboration environment was generated (Churchill, 2009; Deng & Yuen, 2013; He et al., 2012) . Most of the students knew each other before the course, so the reason is unlikely to be the social bonding of the class (Deng & Yuen, 2013) ; but most likely to be explained by the face-to-face nature of the course and the fact that collaboration between groups was not an assessment element (Churchill, 2009; Roberts et al., 2016) . The need for tasks division is a topic that also appears in Jimoyiannis (2012) .
A further issue is that students are not used to openly sharing and collaborating with others, particularly if the work is to be assessed. Therefore, the password-protected e-Portfolio of one of the groups may be explained by this or, as other authors have noted (Tur & Urbina, 2014) , in this case openness could be connected to competitiveness, even though they were provided with a private blogging environment (Hemmi et al., 2009 ).
Finally, as in Mor and Mogilevsky (2013a) , students acknowledged the value of the availability of different tools that were meant to support the design-inquiry process, such as the main blog, which contained recommendations, the overview of questions for the process, and links to other methods and representations.
Guidelines and recommendations
Derived from the findings presented earlier, Table 4 highlights various design guidelines and recommendations regarding the design of RBL courses focused on DBR with the support of e-Portfolios based on blogs.
These principles add to the ones already proposed by Jimoyiannis (2012) as general good practices for the implementation of e-Portfolios in educational settings, and are concretely specified for the applied RBL process (DBR, and more concretely, DIL); for instance, assigning meaningful and authentic learning activities, providing complete criteria for student assessment and making clear that collaboration and content contribution will be a part of the assessment, offering scaffolding and prompt feedback to the students' contributions, encouraging reflection and collaboration among students, or promoting discussion and ideas sharing. 
DBR phases
Guidelines and recommendations Focus (imagine) • Conduct hands-on training on e-Portfolios based on the tool that will be used for the blogs during face-to-face sessions, first with random content instead of the actual product work. That could include two of the principles from Jimoyiannis (2012) : the provision of technical assistance to promote students' participation and the incorporation of detailed instructions.
• Familiarise students with the blog tool by working with it on a regular basis.
Start with easy tasks and continue with more complex functions later in the process, which could include working together in the same blog (using the comments function, editing the same pages, creating posts from different roles). Providing time for practice in class (Jimoyiannis, 2012; Roberts et al., 2016) would also reduce resistance due to time constraints.
• Provide resources to support the process and product (e.g., a main blog, an overview with a concept map, templates for the presentation in the ePortfolio), which means giving a conceptual outline and good examples (Jimoyiannis, 2012) .
• Clarify the correspondence between the process of the group work and the structure of the e-Portfolio and connect the activity with the assessment. That partially overlaps with the recommendation from Roberts et al. (2016) in their second design principle of ensuring clarity of the task and demonstration of connection between the e-Portfolio and the students' learning, as well as the recommendation of providing explicit information regarding the learning objectives of the e-Portfolio (Jimoyiannis, 2012 ).
• Provide clear definitions of roles and tasks and encourage students to assign themselves according to their own skills and assets, which is also suggested by Jimoyiannis (2012) .
• Incorporate the use of simple tools (e.g., online pinboards for brainstorming) in class to improve students' self-confidence with their digital competence whilst making progress together in the first steps of the project.
• Ensure a secure atmosphere for students to feel comfortable with their group e-Portfolio work. Jimoyiannis (2012) adds to it the creation of a culture of trust and collaboration among students. Understand (investigate, inspire)
• Support the documentation of findings from the literature and generation of questions or description of the situation by students' writing posts.
• Offer different templates and patterns to support students in the process of investigation (in this case: studying learners, contexts and needs).
• Encourage regular peer feedback with concrete tasks through comments on the other projects to encourage the generation of new ideas.
• Provide feedback on posts to enhance a suitable starting point for the investigation.
Define and conceive (ideate)
• Support the process of investigation (research design and implementation) by students' writing posts.
• Offer different templates and patterns to support students in designing their solutions (e.g., course plan).
• Encourage regular peer feedback to encourage new perspectives on the process of investigation and incorporate it as part of the assessment of the product.
• Provide feedback to ensure a successful investigation process.
Build and test (prototype and evaluate)
In addition to the guidelines for the previous phases regarding documentation and (peer) feedback:
• Combine different media in the e-Portfolio to suit the needs of the product.
This may boost creativity and promote the creation of small pieces of information.
• Scaffold students in the creation of their prototypes by taking advantage of the creative possibilities that blogs provide. Present (reflect) • Provide opportunities for practice with the structure of the e-Portfolio to make the most of the various media possibilities for presentation.
• Support students in the reflection process with guiding questions in posts during the completion of the product.
• Regarding open communication, encourage students to make their products public, which is related to making individual and group work visible and easily accessible (Jimoyiannis, 2012) .
These guidelines are addressed to university teachers or learning designers who would like to apply RBL with a DBR approach and thus, they may apply to other disciplines in which group RBL processes are relevant for a learning product that should be designed.
Proposal of a comprehensive framework
The results and discussion above enable the author to propose a framework that combines the DBR phases and the IDL concrete approach considering the e-Portfolios models of Zubizarreta (2009) The framework presents the practice of group e-Portfolios within the timeline of the IDL model and the DBR phases, presenting an integrated model for RBL using e-Portfolios. The initial steps of focusing and understanding are put into practice with the contextualisation of the e-Portfolio, so that later it is created and maintained as process where collaboration, reflection and documentation may take place during the design (define and conceive), development (build) and implementation (test) of the product. Finally, the e-Portfolio as product is presented in the last step where sharing, discussion and final reflections (present) are paramount.
Conclusions and future work
In the study, the diverse aspects of group e-Portfolios based on blogs for RBL in education studies were explored. Although the cognitive demands of learning the content and performing those very functions and activities in a project at the same time (the actual application of the DBR approach through the LDS) were a challenge for the students, as was the selected blog tool, they appreciated this way of working. RBL supports the development of research activities that are usual in the discipline and, in education, designing, developing, implementing and evaluating learning products based on learning theories and ID models, and the identification of needs in context, is one of them (DBR).
The limitations of the study should also be acknowledged. One of the major ones is the small sample size and its relatively homogeneity in terms of profile, which depended on the students that enrolled in the course. The data analysis has also the limitation that only one researcher was involved in the process; further work should integrate discussion during the process of data analysis to reach more reliable results. On the other hand, not having included collaboration between groups in the design of the learning activity as an element for assessment also seems to be a limitation, which needs to be regarded as a component for future educational practice.
Regarding future work, the support of other teaching and learning approaches focusing on the active participation of learners with the use of e-Portfolios and other digital tools should be explored. Strategies to foster collaboration between groups in RBL processes should also be taken into account to be designed, implemented and evaluated. On the other hand, future studies should consider trialling the method with bigger samples than the current one and to contrast the findings with groups in different disciplines and other universities internationally.
